Fibroblast growth factor homologous factor 1 (FHF1) is expressed in a subpopulation of calcitonin gene-related peptide-positive nociceptive neurons in the murine dorsal root ganglia.
Dorsal root ganglia (DRG) neurons exhibit a wide molecular heterogeneity in relation to the various sensory modalities (mechanoception, thermoception, nociception) that they subserve. Finding markers of subpopulations is an important step in understanding how these neurons convey specific information. We identified fibroblast growth factor homologous factor 1 (FHF1) in a search for markers of subpopulations of DRG neurons. FHFs constitute a family of four factors that share some structural properties with fibroblast growth factors (FGFs) but are functionally distinct. They are expressed in specific subsets of neurons and are involved in the modulation of sodium channel activity. The pattern of expression of FHF1 in the DRG was determined during development, in the adult and after axotomy. We show that in the adult, FHF1 is expressed in two populations, one composed of nociceptors and another in which no neurotrophic factor receptors were detected (panTrk-/c-Ret-). Interestingly, in the nociceptors, FHF1 expression was restricted to a subset of TrkA+/calcitonin gene-related peptide (CGRP)-positive neurons. Neurofilament 200 (NF-200) and peripherin labeling indicates that 70% of the FHF1-expressing neurons contribute to A-fibers and 30% to C-fibers. FHF1 interacts with the Na(v)1.9 sodium channel isoform, which is strongly expressed in cRet+/isolectin-B4 binding neurons, but we show that FHF1 is not expressed in the cRet+/IB4+ subclass and that it does not colocalize with Na(v)1.9. Our results argue strongly against the possibility that FHF1 has a modulatory effect on this channel in cRet+/IB4+ neurons, but FHF1 could play a role in a distinct subset of TrkA+/CGRP+ nociceptors.